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t&thati Fltittfctr HA  «

fhU it a rtriav, with amtlalat MbUtgrtpbjr. *t **    «  af 

tf tha tlaatat banrlXiaax, It it att a Ut% tf ajttifit art

ptritA la attar. U aA41tiaa«

Kvrajr am Bill yvtiMtt art  »aarlttdt aajft 4*1* art civtm am 

ittlt

> all aaof laad Id *r 

 flt likal/ It bt ^ttaiblt liatttt, brt   ilMl nutnaanihit dtptallt tf h«lrlit

ptidbly bt ftw4« iiMBtUams ar« maaa far ftrlaar

«tDMdt tf ttttttmtralUc IOP <prad» bar/1 trta9 

af lha tttarrattta of fetr/llim IB AMrlaMi aaala*

thai 

it a

t.tt. U btftMct %  tbt 

1ft lit

tf btryUtea it tmt tf a ttrUt tf

iittattUc 9«ttlbU   arm tf rart 

war matt,

altaaal idlk aMadt M^ttv 49 aad alaaio «tl4tM 

tf Ua ?«rUoit lablt ta^ it Utalaml



BorjlUioi io ft roUUTol/ roro 

Ciwt 0*OMt to 0.000* »»  » Bo for It*

Bailor o«ti»*t«i (4) voro

!  a UttMpfellle tiara t. f

Im 

wi It 99

U crmiU« or

of « «* M

(0*4 A.), i^oli

ho ovjrvtol

la ^pipg»iio.ilo

to 

ia U»

(*, t» 13) 

o

f«r 

U

pro«»«t dUf tr

oo, or in ooaliot

«f toylUvi io 0»U A*» 

UMT« io Uttlo MoiUUlr of

M «LU (0,9» A.) or

loi r»l«Mjr

X% io tbwoforo not

t ooilj ia tho l*%o rooiAul phaooo of

Uoi Uobrtoo all

M HOjom «o 0.004 o*oom% Bo (0,01 jogooM BoA 

Is %ko oaljr oooMorctal odorojo o% proooBo OBO\ io lAorof oro 

Wior (1). fbo otoor aiaorolo te?o Woa diTUo4 iato %«  

Miaorftlo im «idom lofrUUoi io om oooomUel oonttilwomi, 

HryllUoi !  «m OMMOOIT  omoti%aom%* ilUdm

lint

Miamio in

wo miaorolo



mm



UiUd

P* 9 9fr %  0.04
p. 9 ** %  0*3

P* 10 ty %  0*6
P- 7 ***

P* 10 Ifr %  0.01
. p. 10 Op id 0.04 

lafftarrikito,     Arfr»Aionit«t p. lo
1«7U%«, p. 7 6.7

P. 7 1,1
p. 7 15*1

, , P- 5
l«7llonUe, p* 7 7*1
BityiU, p. 7 0.6

P*  
i P* 9 *

L«¥it«t p* f 4*1 - 4*9
P- 9 1*1
p* 10 Ofc *  0*9
blrit*, p. 9

lpU14jr«iUt p* 9 3.7
p. 10 1-0 * 1*9   -
9 5*1 9r«dtU pwutito
»  9

P» 9
p. 9 °» ^ 0.14    

P* 9 t^9« § *
p* 10 0*»    

p. 9 S.8 -4.7 -  
p. 10 % %  0*04
t«* «tlyli*, p. g

p. 9 I***
p. 9 4*0

p* 9 5*9   6.4
p. 7 6*9 «* 6*9

p* 10 0*37
p. 10 9* to 0*99

P. 7 W
. a 4.0

g 1,4 - 6*0
«!   §r«^t p. 11 % %  0.04
MUroliU. p. 9 0.12
MilariU, p. 9 1*9

p. 11 9^ %  0.014
P* 9 U.4
p. 9 »*  - 6.4



lata tf  **«*!  Urt* -

p, f ljp U 0.11
, 11 0.4* - O.ft

^ >. 7 U*i
p.   «,§

p. 11 «p lo 0.01
, p. 11 Jt * 0.04
p.   fl.l

11 %i io 0.7
p. » Vp %9 0.004

1M UflVmM, p* W
P- f _ 0.10

p. » Vp to O.H Or«i%U



Bo»7l, tht OB!/ MTOO of tovrlllBv a protMt, h** %BO 1A**1 oamcUla* 

B*Alftlf0|B «!** 6*0 Mm* Bo (14*0 >oroMt BoO), 

»UMMB*, JBol^iB* |B* Lilfi^ioUM «f «»t«r MA tto 

tw/XUwi 9*m\m\ of %IM alMra to to imr UMI Ifl^t, d«m to * 

itart I poroMi Bo. DM OOM» ^MC« of torrlllm mHort IB  017! !  >*  

to 4.* p«roomt Bo.

lonrl  Miro ia ni&oJblo MOmii »2^«l oagtoiiyoly IB cr«itio 

A rorlov of vorU Aopoollo AM rooMtljr fcoom ytfkllfftoA U

00 Mimorolo U «M«h tofrllim !j/S5oo*ttol MMtitoMt 

(o) OkUoo

lnMiTiitaT **0, nortfiUlif 9i yMroomt !   it * vwrjr two  laorol tfc*

AnOBlMnL *^^2°4.  atttolmi^ 7*1 »oroM% Io9 it M 

HTO la oomll «cmato U crMitlo ^opMktltoo MA ylMOTi AorlvoA from 

aloo U  !** Milt lit*

** * ptiMil !   io a r 

t U Mall MOMtt IB craaiUo MA ^rMilio popMtiioo.

7, oociiaiBiac 3.t to 6.4 

Bo» U a Tar/ raro  iBoral Uat OMTO U Mall MMBU U

^ iMBilftt * togrtfdUA OMrtMAto of jrttrtM  *  to»yllit», 

1.9 p«roo«t Bo, OOOVt raroJ^ IB criiUUo yopiaUtoa M M altaratl 

of coAoliBito.



(t)

HiTTl 1 mill i IaUr04f eantalalac T.I ptrcaat Bt« it a rart aiatral 

taal tttara la taall   tualt la grnjiiUt ptgirtltta,

4(0a-, F), ttaUiala* 5*t It 6,9 ptrttat It, la m 

rtl that ttttjrt la modi MwUt U gr«ilU« |ip»titaa»

^i»aa%a of

, and fthaiUDHi,  Mialalac 3.1 BVQ«I% B«. fat «Jjr 

IB a qi&art»*volfra^%t T*la«

JHiAfeflCilkb laltulWkf,    UiilBf ^** P«ro«A% B«, it a T«nr no*^^^^^^^^^^^^^^^^^^^^^^^^^^^v ^p ^

taat it ftvad al aaa l»e*Uty la a taatatt  ilMHTjihlo   potit.

(4) tiiUatM

tillcit* eontalaiac 2.3 p

, it a T«7 r»rt niatral taat atonrt ia Taiaa ia aacaatlU in a  «

, 5.7 >«rMDt 1«, !  a very rart viataral 

taa* tMnrt ia oaall tataatt ia ttatatt matMatrpkU ««p^ti%*.

taCMUi* HajNIIgtl iftas*V» toataiaiac 1.1 ftrttal la, it a T«7 rart 

that tatart in «Mll  ttaatt in crtfiitU ptpitliltt*

tlag 15.1 B^t»% ltt it «a mtttam 

* ia *«y Pit 11 Mtta%§ *«  « alttratita yrtiatl tf »trjl ia

ptrai^t M1ltnamiltlitOay(cm) 7t t  Mat tin O.t ptrctnt lat it
» w ip VP w w ^» *

a T«7 rart aia«ral. tat «dir katm MttrtMii it ia a

 Mflttit Ialaiii<ka tta»>ialat 4.1 it 4.6 ptrttat It, U a
^^^^^^^^^^^^^^^^^»w ^ ^r^

rart alaaral. Taa ami/ feM« tttwr«Mt it ia a



Ut

ftrttat Btf art rart aifttralt taa* ttcw U Matt Mttatt U a*M*liat qrtaittt. 

iMlMft* BtAiai04((30 t tMldttn 6*1 ytretal Bt, it MI vattotta »iatral 

la  *!! Mtoatt U ci>«ai%U f^illfctt «nd U pU«w«.

«iiaOi0t tenliliiM ft.* u 4,7 yMrttat It, U m 

r*l thai oipurt 1m cnodtU f^pft%iiMc Vui «!/ rortl/ U

«t it a 

rwrt aiMria lhal tMort U o«ii«t% at

i*i It 6*4 ptrttn* It* art

«raiy in «all oMMitt in ^riwitU n&d ^rtaitU p^iili^t (&)  

A rtMtljr AiittTMrtA iMliil  rtaiii|1rtl d«pt«il tt»%aUtd tMffiti«t htiritt 

%t Vt oeaiUort* nt a ^MiUt ttirtt «f V«rylU«i (10). tM t%b«- tiaiUr

  ^^^^F ^B*WW ^^^W^ft ^r» ̂ B^ **fc V^M^^^PIfr

JhHHtiMUit (0^it)^ilj|f^^j.f)Ti i«il  < <   4.0 »trttat Bt v it 

rirt miatnd ib*% otovt in «*11 Mtoalt ia ««iit 

ffat th^ieidl/ «UiUr aiMrtl MllikT 44 " COa,^ It (U,a),(0>7) 7, 

1.4 tt ft,0 ptrc«it Bt9 it a Ttry rtrt  iaval Ual t*«art in «Mll «M»%t ia

E3Oa4lt4Ala8i940|04^i| MH^alw !»  ptretai it, it a 

rtrt miatral ikat totmrt i» taUl uatailt U «rmi%U ytpttliitt*

^Mftlli* ^»°4»    ItlBlM X6.4 ptrotal It, ttoart 

Ml tmljr in Ttry mail iMUitc, 1m cimitlt ytpitilttt.

lt(M&,Oa)U04f aoatainUtf 6.1 yarottl It, it a 

U Mall oMrtt ia



(3) Uaorftla U tfdftm >«rlll»i is a aiaor, Meoioory ooftfUtuomt 

(ft) feUftt

omo ¥oom nportom (2, U) to

(U).

0.004 yoroomt lo. 

 UttUli* ff^^ofljt AM +~* rcportod to oomtmit ^ to 0*13

_________ _________ mro 

of tfeo rmro oortA»t k*vo too* roporto* to o^nt^in up to 

  a fgoomt ! » Ihor ooomr la cromitlo

(b)

XtaHEilfc c«^f * 4MM mot c«Aflrall/ omit*!* 

from crAitU pojiotltoo tavo Worn f««m4 %  oamtAia iroo^oi of

AM Worn f

from tamMooo tMrtalnoA 0.10 

Uia orom aoro tor^Um (?S), ««rolliU io a 

im «mll «N«mtt« mo m oooomAirjr via«ral* 

(4) itllortoo

jMlTtln ^fTMtortoly (lm»Oo)(M««7o^lij|(%v m 

hM Worn rmpirt^ (7) to oomtmim vp to 0.04 *or*ont lo

to oon 

j OOAO from 

mlm.rml tkM ooevt,

rook *» *  COMrmtly U miUl flMomto, MM! OM^IOO oomtmim a f ov MutAroitm* 

of m yorooml of ^wjlllm, tat o«oo%knal m^pUo ]taro Worn roporto* to oomtoim 

^p to 2.0 pcroovt lo.



t*At

tt tlA MuljrtAt*

iA IflttBtiUfiLIt* toA*Hrlta Mphlboltt taml tctmr la 

qrtaltU rodem* «rt t^titmA (7) U ttaUlt «p tt 0*01 t«r«tat !  

0,04 ptramat at. Xt It a MMta aln«r*l that ittwi la taAU MMatt la 

iljftlo Atpttltt MA 1m tat to&taftt sdott tf ttm)t AV^ttt*

^^^P^^^ JLt *  '

1m iMtrtt  ilMtrildi Upttltt. ttAUrUl frmm taa A«ptdt It 

tt ttmtda O.i

%o 1.5 ptrtmt !> »

!  » *^l«u rar« t«ollt« that Mart 1m m crmmiUt p«0mmtlt* 

ihew 0*16 ptrtwt !  

* 1m m v«r MBBM aia«ml. 0«n 

Uot   UMrpId^ AtpMlts Mqr Mmt«ln tr*oo td 0*04 p«r«cnt !  <5t 36).

lU*«t* «f UmA M 

* It ilrtmlM 0.1T ymym^it ! *

t U   A^rmti amMmtm la

1m A MriMr «f Mm>Um (i, 79 IB, 80, Mt M)* 

A few MmUfiiHn «C A mMr«m*A «r lamm of torjrUfcaM A f «r 

 matrnla MT«. fa* kU^.t T«rlfl«d eoatcftt 1m 0,9t p«Mm4 !  (5) j

(15) mf A Mnpl* with 2.8 frgtmmi !  it



, liotito, siw*i4itot 

UpUftlitt) «f %*  aUA crw* th*t omor tn cradtie p«£B*UU tarn tt«R 

(T9 M) t« Milidi %ri««t %  0*04 f«TM*» ! «

t !  a       »ln«rU tlyU if «M «f tte

«f MDb^iM «rttit« rMte* ABAl/MI (?, ») tfHir

oaat«ia toM^llla^ ti»  «!  § yiTlMtigi fOTBA MUc O.Oli MA 

0*006 *m*m\ !  

^^B r»ta«lirtt-i111nirtt rf tto 

U ^miU pNpitlU Md it 

0*42 to 0»M ytNMt !  

tlA* MumUUl^r fhilC^. it a r«r*  laari^ Ui*% «MV« IB 

. X% it rtp«r%«l (U) to Mitam «p to 0.01 ?«re«*% ! *

In crMiti* KPMUtM* U tMtolM %r«to« to 0*04 v***ml !  (7, 24).

it a r«r«f «tapl«E tilienit tf c«rivit 

In cnalila ?«9^ii«i* It U 

to ttnltii ^ to 0,7 ixretat !  



-1*.

aamtam* af aarylUu» 1m tba aarth'a orutt hM baM a*tl~

B*taA ta ta 0.0006 *  0.0006 >ar«aa% » « Meat TMKB Bftf* law aaqrlUiB

taataats IhM Ult. fea intagt «MiMn% of all «mptlT« rMlu a^r W 0.0002 

!  (7). TUlMT

0.0007 ptrMBft !  (T, «, 17, la, I9t ao, ai) MA
MT «r«r«c« 0*001 %  0.004 »«rMM M (7, t. It). OtaUil

»rU4 gipartnlytU  in«rmli ahofv a 

(   6) but fpr ««iU%aiT« AaU «r« tfftoiUbU.

la MttMBlflnr pgHM«»«, M ¥«al%*« gmtrallgr oemtala a ft*

f 21). 01** A»A «Ur MkUU * «* U

«ndt« (9), 

flf

fkt Mk «f  » ! «oplM MBMmljr eoBtalaa d«t»ct*bU MOwU of

^Mr «f %k» Mh «f 13 BMUfli MA

!  MA 10 «f UM U OTM|»BI m*l 0.01 p«rc«nt la ar aora. tt»aaa 

%M Mtea af BtMlM t^ala (U, S9) «lva Muoh law fUvaa far ite   rylU 

aaataBt, BarjltiM kaa baab it%«Piad 1& tha MB «f aartaia Aa«rlg<m aaala 

va* BO MMtitaiva Aafta



«r fefetttt (at)cooloeieid

alkali- ̂ «dU

MA .3 p«rMal l«0f
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At prott&t, toryUiwi it proAmcW ^u^y fro* fcoryl, MA ill 

Aipooitt mro i» cr«mUU MgMtlfcot. Jhoriac tfco w tfcoro VM  M 

Utortftt im tfco oottUot «»t «orp*U fctryllUni Atpooitt of iron MovfcriA, 

  do*, U *d*fc tMTlUan 3coort largoly in tfc« font of helritt (09 10), tat 

UMr»tU*»liia JUs ftiioftA Ufei itir crate of «Mh of ti» b«ryUJT»»»Wtfii» rt* lol 

low MA %bt tMnyMCo of WrjlUm fro«tot pr^Wkl/ it orlj aoAtriilol|r lar^t* la

dlfUooUUft in ir^titt^ %hn ort rwvdn to ^o

for dOMOttis KOtefttioft 91 &trjrl mid for em<wmtt of Wrjrl MA 

pr*««ii% 1m iiaaM AMOctlo Aopotitt «ro <iTM im ttJblo ?. Iteottle 

kM WM proteMi ol«Mt MtiroV M   tifpriinH of 9r^rr»tioM for folAtpcr, 

 lorn, or Ii^a«§  iaoialo, ItMmloa of toaamcoi of b«yl fivoont in kaova mo* 

oro 4iTM laAcr too htodiagt *- l«B^oo»or^ 

¥oryl rooor«ro^lo «0/ IT millU* MA floUUM. 

«M oo olaotlf iod ma rooorvot mt tb» protomt tioo. Tho f igvoo ««ro 

ftrmio&oA m/ T«riooa otoiiort of tho 0»olo^iool tmrr^j. Thor oro teooA Sol 

om rooordt of pmot froteotioa« om% la lmr*o part M    oirMMtt of aryotolt 

ift tjptMiot of poM^titot i*A OA ooloalmtiM of tte rfttt«t %«tirooB tte «romt 

OOOMioi V *«ryl or/ttal« amd %h« totml mromt of tbo oipooaiot, «MO of tht 

f l«voo for *roAoo omA tMftmf oo of ^orfl-booriac  mtoriml OJTO ^oooA om 

oxplormtlM MA tMplU^: \v tbo U* S, Itroca of IHnet.

Fi^trot for fwoiM froAaoUM of Wrrl «ro ^l^M U %a»lo S* ffco Amtm 

oro M«tl/ fro« ttinormlt Toortook, ttiaorml froAo » % «, MA from ir^raotlM 

tho f oroUa Ittooalr AAniaittraioa, «nr FroAMtiM loorA, MA 

f oAorml mcMOloo. mil iMrottMtiM f icvot mro f «r borfl oMMitratoo 

oatOAt of   pwotnt loo. Most of Ux« OMOOAtrmtot uro
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jJflB^PwMPP ^*4

A. Beiyl     3htt*t 3t*%*« and

flat*
Xftvtty feexyl  «pa*al&*

** *»«*
Xa£i*»t*d 2sf*ro

___________^_^__________JMftBftBdl.^lMKH^ff^

220 0,2 1,0

100J

Tlrglala

l|P^wWffK^F

» 0.5

I* 0,2 to 3,0

0.05 t» s.o

IHI'VMw yjfj^ wW

-pP^t ^W^|^P^sR(P^^WiN|p' ^Pw jK^BWp^rwfcWfl^' *H^PIw "^"3BMlWlWPaP^W-^^^R *^ff|WI^pifcjfc^mWi^^'WWWw^lpfiWiHt JWWWBI^^w^Wpt^iqfc '^^B^^l jHjlp^W^^WP^P wPK ^^^H^j^^fcjw^P^^W^^^w^j^H^r^pW^j^ ^W^*l^^^fw*^*W"

 b«rt t<»»

*.a





Mlaarali Yaaftaoftt, omvt at i

of Oaolartaal  aanrar of India. Mineral

IrltlA 1, Ifrlaa           U

	1,000

ft t I *7

ft » f tt ft

8paU ^ * f t I I

 tutharm thodaaia ------ Tary vail » ^ - - -

 Mlhvavt ffriam t t » 59 3< U

«Uon of I. Afrita ? 5 f jfc ?  ^

Haw« lUiat M U* lk$ *t Jt3 15»

IttlmaU.



obavld be dlrooto* firtt toward iaoraaaimf on» 

of tbo *arrl «K»pUaf prooomt im domottlc dopoaits. Dtrimc tbo wo*

 ott of tbo know* doaottio boryt~!»o*rlmc pofO*tit«t woro oraainod bjr tbo 

Ooolofioal tarraj, A largo oaibor voro »a>v«d «^ Hotfiod im do%ailt oat OOBO 

voro oarplorod Igr Iho BMOOIU of itln«t oad O^MT 04BnUt» tmt im t«rrtr»l parlt 

of tbo oovatnr thoro ojro loxco pofiitito-»o*rimf aromt that »wro aot loom 

i*v»oti4*tod adooroatoi/ for ¥017!, tartlmt iarotti«»tiomi isdlooto9 botroror,

tbo lorcott Mwwito of "b«r/l aro in dopoaitt of millim^ cradot b

OBt of toofeairaot for Blllimt oorjrl-baariac POfaaUio aad 

tbo Vor/1 by flotation Iff a prorooviaito to aiooa»l« toryl produotion. At HM 

irooaot ti»o, oporatlont would h»To to bo a^pcrtaA larcol/ b/ rooornr/ of 

faldtpar and otbor  iaorala froB tbo pop^titoa*

Iks loa«vraafo outlook for bar/l produotlon it imrolvod with tbo tromA 

te tbo foldopar imteatrj toward rooororjr of foldipar br flotation. If dotpito 

tbo dorolopaoat of tbit rrooo*tf tbo imduatr/ aoatiimoo to ral/ on po^aatito* 

for raw  atorial9 oort^ia boirl-boarlaf po^omtlt«« aa/ ultiawtol/ bo viaod, 

but if framit«o o«p»Uat potpatitat ao tbo prinolpal oouraoa of ooBvortUI 

foldfpar0 onljr a lar§» iMroaoo im too prioo of borxl, or ttio detwlopaomt of 

low-oott proootoot for oonooutratiom^ it ttkal/ to brimc tbo feorjrl-bomriaf 

pa^amtitei into pro4ai«tloa\. ftram «r«ntimc tbo doraloTaant of tbo nooooaarr 

Uommiquaa, tbo iamodiato outlook for aao*  tiling of borrl*bo»rin« po«aatltaa 

im comorol io mot brl«*t, ao thoto po^aatitoo apjiir unabio to oompoto witb

 wbor pOjBitltat tbat aro larforv riobor in faldtpar, amd itru«tun»lly aoro 

farorablo to lov»oott a



Za addition to atadiaa of raaouroaa of haryl, cartaia athar potaatial 

of haryllivm thomld ba inTaati**tad. Tha diom+aitiom of baqrllfcoi 

tho praamoUom of thaaliai from hamalto ahamlil to atadiad to dataniiao 

harylUaa ia naojooilrrtai im tho vatta yraJMrti. BoBhaliaa a/aaiti

plaat ia teilt far axtraotloa of «I«aiaoai from naphalioo ojomito aro 

alf/t tho diapaaitioA of tka haryllim prooomt ahomU ha ttodiod*

of tho haxylliMi oaatoot of fcaarloai OOA! aahoa oho«ld ha aada. Ooa» 

Uoorphia dopoaltt ahomld ho OMpimod for tho proaomoo of aolTita oat 

ktad harylli^ai hoartag mimarala* OarmoVhoMriac aontaot dapoaita ahomld 

ho aiaailBil oarafall/* o* h^Lvita it raadily aiatokom for



DooorlpUom* of Udivitiol dopotitt «r« aot Ucl«dod. Tho orl^tmml poporo 

thooo for which roftroMo to M ohotroft jowul io

1. lodorooa^ /. 8* Qhoviitzy of tho
*. Fro*. Boy. 800. low 8o*th Haloo ?t. 139*846 (1948)

oorth't erost lo ottiaatod to 0 no toll 0.0006

6, JU M* 0*M*, J. B. CteMBl of rtro o^ othor olaoonto U 
OAMltorltot of 4iff«r«n% « »  !  from U. t, f. K* 4opool%« *a»

w^P ^r^^WWHH v^K^v^^VvV W^VVB^

* ool. V. t. t. S. »t 9U364 (1989)

Aotoetoi in fBudl aipuat In OOBO o*ftit«rit*«» out vm* 
In

!  IrwAMt 1. Ooo mufcnrlloho fMeanom do« BoryHtom* COoiwtMo of
WryllitBi in natnro.) 

S. ^rokt, aool* 41, 38-3t (1933)

A terlof rvrl»w, wlih * Utl of 
of format! om,

4. Clftrtco. F. 1. «* foohi^ton, M, f. Tho to^nitUoo of Uio oorttx*o anuit
U. 8. Oool. 9arr«7 fv^« ftpov U7« 117 pp»

Tho teqrlUo* oomtost of tho oorth** «ra«i WM
liUUtrrtdomeo to oo O.OOl ^oroovt lo*

. aUot, J. /., J*tmov K. I. t ond Btoroet* I. B. Bolnto ttd
from lov Moxloo md tho htlrito croap* 

M. KUiorol. ^9 1^3-m (1944)

Oomtoiai a oVHOory of *rollafcl* datn mi tho ooeorronoo of too aiaorolo 
of tho holvito ^ronp oad om tho feorylliai aontont of r«riou« ainorolo f 
Iron Mta. v low Uoxloo.

S. OoldoehBldt, T. u. .Otoohomltaho fortoilw^ocMOtso dor iloMOtt. IX, 
DU MoncttnTorholtelooo dor Slovomto md dor A*o»»Artom. ( 

of tho gooohomiaftl dlttribati«m of tho oloiomt*. IX,
f tlM OlOVOMtO flftd loO%OOOOL*)

ttrlft. Borok* TifionikaDO-Ak«d. O.U, IUt.-«mt. lUooo 1997t lo. 4. 148 pp.

fho oorth*t erait, iarbidUc tho oodiaomtoJT rooltt, io ottUMitod to
oomt«iA 0*0006 poroo** Bo.



7. ttXdoofatidt, T. *, tnd PtUrt, Cl* ittoboiio dot Iorylli«M. (&oo» 
 booittrr of bonrllivi.) 

r* Ott. "its. 00%«ia<OB v M»UL,-*hgrt. Xlatto 1983, Ion 4»

A dtttiltd tpootrotfropai* itadr  *   **     >*  *    »* 
otftto&t for all trv»tiYt roobo it probtbljr obott 0,000§ p«roon% It.

AToraco poffbojii 0.0004 portomt Bt» m«f^Un^ «jr«dU0 0.004 p«M 
! ! «%iMr r««m torn MM* Uvw b^jliuw MB%«U« Wr/lliwi it M 
hUk U MBtert nHoMrpidt 4«^tlt«. U t^lMaUrr pflPMMtM, 
followt tl^ii^, T«i toooitct bMd 0.0004 Ad 0.004 p«rtm% it. 
wtr« AAljmdf U« folloHAc o«BUlaM ^ lo 0.04 ptrc«it B«| M 
tittitt. tl»miUi%«9 ttvnuliBtc M^lMilB*, M«lrUt9 ^ rktvlkltt,

 * Otldt«teld% c T. tt. «nd ?tMr«« Cl. OMMV dU
in fUUinhlMf (fb* turUteflii of rtr« «l«MB%t U

. Wilt. OftfeUactB, )UUw-nr»* Kl^««« lfS3« W% 49

«f %ht
. Thrt« hud 0.1 -1.0 p«rc«it It, fw bad 0.1 p«MAv t^ h«d 0.01 « 

0.1 ytrttat, «M h«l 0.01 p«TM»t v t«D hi4 0.001

t T. H. t ^i^itBMBi^ K. tful ?«%«rtt 01.
l«Mttt« bit ^MtJ^Utlyt^^. (Consideration of "rare11 

Im»urwlittnttHif%ta 10» Mfc»*tfi (IMQ elements in rock-analyses)

(l) Ji  Utar« «T U
0.0001 ptroMl !  (2) A  ijc^r* tf U c«nua «r^ittt 0.0007 

p«rc«t It (c) A »U»wrt of 33 Mphtliat ojrwiitfl 0.001 ptrotat *  (4) A 
 ixtoro of at O'tiooii 0*0001 portoit It (6) A aiictMrt of M ol«jr 
0.0006 poroont lo.

10. J«ojit. i.. 4. «d ait** a. J. *wylliw OD« toActtoft dopttilt of tho Xrom
lltau dio%rU%» tLtrrm o*4 Uioiii Oo*MUt, Boo Maioo. 

V. ft, ^ool. tenroj Kai. W5-C. 4&»79 (1944)

U. Uriottor, J. ar.d Toljtfic^, J. a. Uft iht oaoviool ot»ooi%iOA of 
>. rand* ooa^. rci. IT. JU I. S. 14, 90ft»aM (1?37>.

tbo pftooaoo of bonrllitoi IB 
oao«it«niot tad i%t obMMO i* %«o brirotboffMi  Mtiloritot.

ooh of toot ooolo.
. lob. bitgttihla. ooodU toi. U* A* !  1. 4t aiMTID (U floMOB 2T1) 

Obom. AHU/iott 32, 7T9P (!»»).

Tor? tatll oBMBlo of btxrllitoi voro f ooad U 4 of 21 oooplot
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U. *«al*a*« 14* a*4 ff*44aaX tutor. DU
ioa of 

Kaa. tUakr, 44, 173-301 (19J4)

I oar**'   «nut !  oaUa»t*i to naalata 0*0000 p«rcaml Ba*

14. Oft*4«l XT*T, BtflliTa U
. ltt Mi-Mi (1900%

0*01 p«r4ai

fietidti ia A imtan 

'>* J*

i mal/aia of i4atr»«« la clvom th*t ahaai 9*3 porooai BaO.

ia avraF«

^»O ̂ p^a^ai^p a^^a> a^^p^B^P^OvP^p y^^P*» ^^aBia* w ^^^P^

M, JUl«nro. fa* i>Mhaaitia 4iff*raUaUam in 
Bull. MBA. coil. ruUnU ! , 137, 99 a»* (lf4i)

«a df a«r%<4a 
t rlih Iht 

to i*ur**M 
af 0r<«i%«s for !  it

ffh* o. fa* rtMrtali af %h«
Oaa* Oaol. fialflMa »>. 13*,

*f Ma rooter MrylllgM WM * % 4olaaM4 U 09
im 1. a»i 0.001 p«aam »aO U 8f 

* aixlar* af 54

19. MM*, tlu 0. ^OMMlMamU 4ar OaatoUi te 
L^littd., (Tr *  «l«Ma%« U %*  r^ok* of 

Ball. ava. £*L. flnla^i. to. 1**, 00 pp. <tt<6)

^aylUam «aatam%a (apactra^rapldo) ara cirai far 03 
af mam. Oradtie raoka «pa?^a4 0*0001 paraaat BatL ^ amtia ro4fca 0. 
piraait BA BMia roaka BMiiiiii Irna ^«rylHm* 0«rUia ilaiiiaii i
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30. UaiiU, I. 1, 1*|«tMUBi «f SB*!!
iBB, BBf. ** ., AB*1. 14* Ut 674*78 (1*40)

IB* foll»«lB« AtfervUAtiwi * trtBit* 
9*000* ywMBt ! , A lAMr»*« 0,09 »»rpB»% Bs, A BBjiMllM t/mit* !    
0*

ft. 1, Mi

J. 04*1. ftJL^ f»-lUf Ifl-ltt

T jriaitot, 1 rajr«UI»t ttd *
O.OOOT

Mitt, la, »U194 (1919)

L.9I 0* 1.04
it 9«9.

39* aiJMflBi^ V. Ik. Btwrl (la
f. I, S. ft. 9 AB«d. Sd. Vol. 2, 

(194S}| «MI. JAttTMtt 29 t 1236 (If46)

U *4M4t*» lUtB.
(lias).

0.003 U 0.004

89. fiHutPfi J* K« wM nilFT>«Ti A* I. ?r**4B4*

J. 9* St Bfi.991 (IB *Bfllth a9ft*att) (1994)

XBUiPiBI OJMBlCul QIBtBHraiUB tBOTBi 0,0009 
t» O.Ola p»OBl%   , MMT«^« 0*006

a9, V. 9.

27« f>BBtat%*ii»    t» Icrjlllwi la
M. MB**!, u. it-a dm)
It U fWMt* tta% %4t7lli» U «BT

It *«M
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3t« SiXtmiait, 1   A. ml
tayUte IB 

Gfntftdtl. Mlntral.,

1, ?. fcr Jta» AM f

a   «f U
Tt d»l«niiatlont «i %hr^ «f Itet 

O.OOJ ptTjg^ !  

T. A. «A tui>apr. JL 
/ Mil   «!  

0.0004 MPMBt Bt§ MA. iftlJT 8 MBtfttotA 9W 0*004 
0*04


